REPORT DOCUMENTATION PAGE Form Approved OMB NO. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions,
searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments
regarding this burden estimate or any other aspect of this collection of information, including suggesstions for reducing this burden, to Washington
Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA, 22202-4302.
Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any oenalty for failing to comply with a collection
of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
07-08-2014 Final Report 9-May-2013 - 8-May-2014
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER
Final Report: Information in Dynamical Systems and Complex [WO911NF-13-1-0161
Systems Summer 2013 Workshop 5b. GRANT NUMBER
5c. PROGRAM ELEMENT NUMBER
611102
6. AUTHORS 5d. PROJECT NUMBER

Erik Bollt, Jie Sun
Se. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAMES AND ADDRESSES 8. PERFORMING ORGANIZATION REPORT

Clarkson University NUMBER

8 Clarkson Avenue

CU Box 5630

Potsdam, NY 13676 -1401
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS 10. SPONSOR/MONITOR'S ACRONYM(S)
(ES) ARO

U.S. Army Research Office 11. SPONSOR/MONITOR'S REPORT
P.O. Box 12211 NUMBER(S)
Research Triangle Park, NC 27709-2211 63876-EG-CF.8

12. DISTRIBUTION AVAILIBILITY STATEMENT
Approved for Public Release; Distribution Unlimited

13. SUPPLEMENTARY NOTES
The views, opinions and/or findings contained in this report are those of the author(s) and should not contrued as an official Department

of the Army position, policy or decision, unless so designated by other documentation.

14. ABSTRACT

We collect contributions from the participants of the “Information in Dynamical Systems and Complex Systems”
workshop, which cover a wide range of important problems and new approaches that lie in the intersection of
information theory and dynamical systems. The contributions include theoretical characterization and
understanding of the different types of information flow and causality in general stochastic processes, inference and
identification of coupling structure and parameters of system dynamics, rigorous coarse-grain modeling of network

D L T T S s L B A S L I P & B S B I L L L Ty PPN I PPURNED R |

15. SUBJECT TERMS
Causality, Information Flow, Inference, Dynamical Systems, Complexity and Simplification

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF |15. NUMBER [19a. NAME OF RESPONSIBLE PERSON

a. REPORT [b. ABSTRACT [c. THIS PAGE |ABSTRACT OF PAGES  |Erik Bollt

uu uUu UU uu 19b. TELEPHONE NUMBER
315-268-2307

Standard Form 298 (Rev 8/98)
Prescribed by ANSI Std. Z39.18



Report Title
Final Report: Information in Dynamical Systems and Complex Systems Summer 2013 Workshop
ABSTRACT

We collect contributions from the participants of the “Information in Dynamical Systems and Complex Systems” workshop, which cover a
wide range of important problems and new approaches that lie in the intersection of information theory and dynamical systems. The
contributions include theoretical characterization and understanding of the different types of information flow and causality in general
stochastic processes, inference and identification of coupling structure and parameters of system dynamics, rigorous coarse-grain modeling
of network dynamical systems, and exact statistical testing of fundamental information-theoretic quantities such as the mutual information.
The collective efforts reported herein reflect a modern perspective of the intimate connection between dynamical systems and information
flow, leading to the promise of better understanding and modeling of natural complex systems and better/optimal design of engineering
systems.
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Scientific Progress

This conference significantly advanced the understanding regarding the connections between complex systems,
information flow therein and the connections to inference of such systems. The conference also served to cement relationships
and cooperation between important players in these fields.
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The attached manuscripts were part of a special issue that was published in the prestigious international journal entitled
Entropy, in an issue entitled,

Special Issue "Information in Dynamical Systems and Complex Systems"

Which summarized the groups findings for the entire scientific community worldwide to enjoy and benefit from our findings.



